Green fluorescent protein as a novel tool to measure apoptosis and necrosis.
Several apoptosis-detecting methods are currently available. Many of them are work intensive and require the additional use of antibodies, dyes, specific substrates, or enzymatic reactions. A simple, fast, and reliable method was developed to test for apoptosis or necrosis using mouse and human cell lines (e.g., Jurkat, A20.2J, and PB3c cells) stably transfected with a vector coding for green fluorescent protein (GFP) as indicator cells. Apoptosis in GFP-transfected cell lines was induced either by soluble Fas-Ligand (sFasL), recombinant human TRAIL (rhTRAIL), or interleukin-3 (IL-3) deprivation. Necrosis was induced by polyclonal anti-A20 and complement treatment of GFP-transfected A20. Cells were analyzed by flow cytometry for GFP fluorescence. Propidium iodide and Annexin V staining were used to confirm the results obtained with the GFP-method. Live GFP-transfected cells show a strong fluorescence intensity, which is significantly diminished upon induction of apoptosis, whereas necrotic GFP-transfected cells almost completely lose their GFP-associated fluorescence. Apoptosis but not necrosis of GFP-transfected cells was blocked by the use of a caspase inhibitor. The results are highly comparable to conventional apoptosis-detecting methods. The advantage of our GFP-based assay compared with other methods is the analysis of apoptosis or necrosis without the necessity for additional staining or washing steps, making it an ideal tool for screening apoptotic or necrotic stimuli.